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I I. Ii(tl'RODVCTIO(1 AI(D UALIPICATIO('S

2 Ql. I'LEASE STATE FOR TIIF, RFI ORD ) OL It SA(IE, FO(ITIOS, ASD BLSI(ESS ADDRFS(.

3 Al. hiy name is Kevin Luca(. I am Ihc Senior Director ol'tility Rcgnlation and Policy at the

Solar Energy Industries Association (SEIA). h1y business address is 1425 K St. 1(5' 1000.

washington, DC 2000%.

6 Q2. PI.EAsE tiUSI)IARIEF. 'voL:R BL'stsFFLI A(D EDLOATIos vl. BAER('RUUsli.

7 A2. I began my employment at SEIA in April 2017. SEIA is leading thc transformation to a clean

12

13

17

Ig

20

21

23

energy economy, creating the framework for solar to achieve 20% of U.S. «1«ctricity generation

by 2030. SEIA works with its 1,000 mcmbcr companies and other strategic partners to

advocate for policics that create jobs in cvcry cuminunity and shape I'air market rules that

promote competition anil the grovvth of reliable. Ioii-cost solar power. I ounded in 1974, SEIA

is a national triulc association building a cmnprehensive vision for the Solar Dcc;itic through

rcscarch, education mid advocacy.

As Senior Director ofUtility Remtlation and Policy. I have ilcvcloped testimony in rate

cases on Rite design and cost allocation. in integrated resource plans on resource selection and

porlfulio aiialysis, worked on Ihc Kc(v York Rctornlin tlic Eilcrgy Vision proceeding on rate

ilc(ign and distributed generation compensation mcchanisnls. and Perl'vnned ii variety of

analyses fur internal and external stakchuhlers.

13cfor« I joined SEIA, I vvas Vice I'resident of Research for the Alliance to Save Energy

(Alliance) Irom 2016 to 2017. a DC-based nonprotit focusvd on promoting technology-neutral.

bipartisan policy solutions for energy «Aicicncy in the built «nvironment. In iny role at the

Alliance, I co-led thc Alliance's Rate Design Initiaiivc, a vvorking group that consisted of a

broad array of utility companies mid energy clTicicncy products anil service provider. that ivas

seeking mutually bcncticial rate design solutions. Additionally, I perl'onncit Fcncral analysis

and research related to state and federal policies that impactcil energy efficiency (such as
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I building codes and appliance standards) and domestic and international forecasts ot energy

productivily.

I'rior to my Dork ivith the Alliance. I was Division Director of I'olicy. I'lanning, and

4 Analysis at thc hlaryland lincrgy Ailminislralion. Ihc stile cncr y otlicc ot'lvlarylaiid, vvllcfc I

5 vvorked betuseen 2010 and 2013. In that role. I ovcrsaiv policy development and

6 implementation in areas such as reneivable energy, energy efticiency. and greenhouse gas

7 reductions. I developed aml prcscntcd before lhc ivlaD hmd General Assembly hill analyses

and testimony on energy and environmental matters and developed and pres»nlcd t»slimony

9 before thc hlaryland Public Service Commission on numerous regulatory ntattcrs.

10 I received a Master's dcgrcc in Business Administration from thc Kcnan-Elaglcr

11 Busin»ss School at thc University Of North Carolina. Cluip»l Hill, with a concentration in

12 Sustainable Enterprise and Entrcprcncurship in 2009. I also received a Bachelor ot'Science in

13 Mechanical Engineering. curn laude, from Princeton University in 1998.

14 Q3. H»SFE soU TEsTIFIED PREvlousLv BEFoRF. TIIF. SDL'Tll CARDLIBA I L'BLIO SERvlcF.

Coslsllsslosg

16 A3. No, I have not.

17 Q4. KavE 'vol: TFsTIFIED PRFvtot;st Y BFFoRF, oTIIFR sTATF. I:TII.ITY Fostxttsstoxsg

I II A4. Yes. I have testified befor» the hfaryland Public S»rvicc Commission in several rate cases and

21

22

a3

ntcrg»r proceedings. Additionally. I have testified before the Ma!3 land I'ublic Service

Commission in several rulcrnaking procccdin s, tcchnical conf»rene»s, and legislative-style

panels, covering topics such as nct mctcring, EmPOWER Maryland (Maryland's energy

efticiency resource standard), and offshore wind rcgttlatinn dcvclopmcnt.

I hiive al!Io submitted testimony in rate cases and integmted rcsourcc plans bclurc (hc

I'ublic Utility Commission of Texas. Ihc klichigan Public Service Commission. th» I'ublic
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I Utility Commission ofiVcvadtt, the hnzona Corporation Commission. anil thc Coloratlo Public

Utilities Commission. s fy coniplete CV is attached to my testimony.'

Q5. Ov svkosF RFH st F AkF vot: s( kvul I'IVG TFsTIstosv7

4 A5. My testimony is provided on behalf of South Carolina Solar Business Alliance (-SCSBA").

5 Q6. IVIIAT Is 1 HE FL'kvosE ot'XoL'R

(Esttatoss ".
G riG. In my testimony. I analyze Duke Energy ('arolina's and Duke Energy Progress's (-Duke" or

7 "the Company" ) 2020 Integrated Resource Plan ("IRP"'I tiling and its comportment with the

g reqmrements of Acr 62. I compare and contrast Duke's IRP tiling to the recently rejected

9 Dominion Itncrgy South Carolina (-DESC") IRP and find Duke's IRP lacking on scvcml

10 spccilic points thc ('ommission cited in its rcjcction of DESC's IRI'n Ortlcr IVo. 2020-tt32. I

ll also cvaluatc Duke's modeling approach and assumptions on solar and storage. poiming out

12

13

areas where improvements are necilcd, anil highlight the overlooked opportunity presvntcd by

thc recent cxtcnsion of thc tinlcml invcstmcnt tus cnnlit ("ITC-) on the Company's resource

14 plan. I'urthcr, I deconstruct Duke's nutuml gas forecast, a I.ey driver to its IRP results. and

15 show ivhy its approach is Ilaived and must be rejected. I'inally. I evaluate Ihc bene(its of

IG broader rcgionalization in reducing the cost for maintaining resource arlcquacy and I'acilitating

17 thc intcgnition of morc rcncivablc cncrey.

I g Q7. PI.FAsF. sL'atsIARI/E Y(IL'k Fist)lsks.

19 A7. Duke must make material modilications to its IRI'o comport with Act 62.e At the broadest

20

21

77

7a

Icvcl. Ihc Company docs not identify "thc most rcasonablc anil prudent meatis of Itieeting [itsj

energy and capacity needs." instead prcscnting six dift'erent ponfolios v«1th disp;irate and

I)awed assumptions and results. As a result. in order to perform its statutory duties, the

Commission must direct Duke to amend its IRI'o incliklc such a dctcnnination or do so itself.

'xhibit KL-t. Kei in hh Lueai CV.
Aet 62 is the recently paxxed law ihat stipulates requirements (ur IRFs. The statute defines thc filing process.

required infonuation, and approval criteria. This is l)uke's tirst IRP submnted since the statue was signed into laii
in 51ay 2019( S.(.'. Code Ann. I Sg-37AU.
'.C. ( ode Ann. vs Stt-3710(C)(2 I.
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10

12

13

17

18

20

21

22

Duke also fails to consider aikling energy-only resources during years ivhcrc there is no

capacity need and docs not use the National Rcncivable Energy Laboratory ("NREL") Annual

Technology Base)inc ("ATB") energy storage costs. in direct contlict vvith thc Commission's

order rejecting DESO's IRl'.

Duke also fails to present a robust risk analysis that u'ould enable th» Commission to

determine il'hc proposed 1RP is the must reasonable and prurient means ol meeting the

electrical utility's needs, balancing 'tbresecablc conditions" including "resource adequacy."

"consumer affortlability," "compliance ivith applicablc state and federal environmental

rcgulatiuns." and "commodity price risks," as the statute requires.'lthough Duke develops

multiple scenarios and sensitivities, the risk analysis is primarily qualitative. Th«Company

fails to adequately account for several fossil-tbel rc(atcd risks, including liinited availability uf

firm natural gas supply, fcgu)atory risk associated ivith continued coal plant operation. and

stranded natural gas inlrastructurc investments for several of its portfolios. It assumes

operational dates for non-commercial technologies such as sma)( modular reactors ("Sh(R")

and hard-to-permit technologies such as pumped hydro that are inconsistent ivith its oivn

devclopmcnt timclines for these projects.

Duke s lRP portfolio modeling also fails to "fairly cvaluate[cI thv range ot dcmand-

sidc, storage, and other technologies and services available to meet the uti)ity's service

obligations."'uke by7tasscd or limited opportunities for the model to Imd optimal solutions,

instead hardcoding nrany results rather than alloiving thc model to solve t'or the best solution.

This vvas particularly true for energy-only resources, ivhich i«ere prohibited from sel«ctiun hy

the mode) absent a capacity nccd. Dttkc's solar capital costs are reasonable. although they need

to bc updated based on thc recent estension nf the fcdcral 1TC. but its operation and

niaintenancc ("OEM') costs do not rcllcct industry trends occurring in this space. The

i ih(.'. Code Ann. ) 5X-37-)0(C)(2).
'.t:. Code Ann. ss Stt-37-)0(BX I t(c).
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10

12

13

17

18

Company also erroneously intlates its energy storage cost assumptions, mcorrectly clanning

that other public forecasts do not adjust I'or factors such as depth-of-discharge limitations and

battery degradation. It also fails to account for any bcnclit from shorter-duration or bchind-

the-meter energy storage systems. The result is a substantial overestimate of energy stomgc

costs that may have prcvcntcd thc modeling softivarc Irom s«lccting thc most cost-et'fective

quantities.

Th» rcccnt extension of the federal ll C is a major development that has not b«cn

included in the Company's IRP. '1Vhilc this is undcrstandablc given rhe extension occurred in

late Dcccmbcr 2020, thc impact on thc IRI's portlolios could b« large enough io warrani

inclusion at this point. Effcctivcly. projects thut arc complctcd bcforc thc cnd of 20 6 are now

abl« tu obtiiin higher ITCs thun was assumed during, Duke's IRP dcivlopmcnt. This argues in

suppotx of pulling up solar aml solar plus storage procnrcments to capture the credit for the

benetit of Duke's customers.

Aside from failing to properly analyze the risk associated ivith fossil fuel gcn&mtiun,

Duke also uses highly questionable mcthodologics in thc natural gas price forecast used in its

modeling. Duke relies on tinancial instruments priced on illiquid and volatile tcn-year market

natuml gas futures contract prices bct'orc shifting over five years to a I'un&lamcntals-based

forecast. The result is gas prices that arc substantially loivcr than fundamentali-based forecasts

l9 for 15 v«ars — thc cntirc duration of the IRP planning pcrio&l. Duk«also assumes available

20

21

22

23

flatural gas firm fuel supply ut a r«asonablc cost dcspit« thc recent cancellation ot'he Atlantic

Coast Pipeline ("ACP") and $ 1.2 billion i&rit«doivn ol'the Mountain Valley Pipeline ("hIVP").

Coupled with this is a total lack ol'a co&&1 foci cost and fixed Ok.hf cost sensitivity. despite the

sizable regulatory risks associated ivith the continued operation of Duke's co;il IIcct. Thcsc

fossil-fuel rclatcd risks arc all asymmetrical. 1«ading to scenarios that ilrc 111&ifc likely to

und«rstatc thun overstate thc cost ul'operating a fossil-fuel-hcavy tleet.
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Much of Dul e's modeling assumes thai it operates on an islanded netivork ivith little

ability to share capacity betiveen itS Operating unitS Or to import capaci(y I'rom the many

surrounding balancing areas. Despite this baseline assumption. Duke's vwn modeling shows

thc bcnclits vf a morc coordinated approach tv plannina: alloiving DEC and DEI'o plan;is

one unit delays the need to build neiv capacity and proiluccs savings for ILs customers.

Expanding this concept further through a regional market could bring cvvn deeper savings to

customers, increase the ability lo integrate rcncivablc energy. and increase reliabiliiy in

extreme events.

QII. I LE vsE stuuxlhlilaE 1 or R ov ElcxLL REt 0111ILhux I'lo is.

10 Ag. I make tl'ic lolloiviiig fCCofi'1111Ciidations 1Vith respect to Duke's IRI':

Items Related to Act 62

12

13

lq

15

16

17

lg

I9
20

21
72

23

G.

The Commission should not approve Duke's IRP but rather require moditications to

comply ivith Act 62.

Duke should select a single portfolio as its most reasonable and prudent option.

Duke should usc batt.ry capital cvsls from ixREL's ATI3 Advanced case. as ivas
required in the DliSC IR P Order.

Duke should alloiv thc addition of nciv resources vr PPAC cvcn vvhen there is not a

capacity nccd. as ivas rcquircd in tlic DFSC IRP Order.

Duke should redo its natural Luis forecast methodology tn deemphasize the impact of
short-tenn market price volatility, as vvas required in the DESC IRP Orden

Duke should produce n more robust risk assessmcnt of its proposed boil(lout of natural
gas infrastructure, including risks associated vvith obtaining fimt fuel supply and
sli'aiulcd iis'scls.

25
26

77

2g

29

30
31

10.

3lodeling 31cthodnlogies and Input Assumptions

Duke should update modeling to incorporate the impact of the extension of the federal
IT('. on solar and solar plus storage projects.

Duke should adjust its fixed Okkl costs for solar lv rellect the same regional discouilt
froin XiREI. ATII as in iis cxipital costs an&I niirror its price decline over time.

Duke should use ixREL ATB Advanced capital costs for ils ciicrgy sloragv costs.

l)uke should usc an imnual baiicry rcplcnisluncnt model for both its standalone sionigc
and solar and storage projects.
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5

6
7

9
10

11

17

13

14

15

12.

13.

15.

I G.

Duke should not inl1atc its battery pack size assumptions as battery degradation and
cnh;mccm»ni is already accounted for in Xi'REL ATB's fixe&I O&hI costs.

Duke should allow its model to select up to 1.500 hid and 1.000 hI'tV of tivo-hour
batteries in DEP and DEC. respectively.

Duke should perform an analysis to detemiine the actual mix of lixed-tilt and singlc-
axis tracking systems in its t»mtorics imd use that lor all analyses that model existing
solar.

Duke should updai» its assumptions on future builds of solar to be 100% single-axis
tracking systems for large projects and at least II0% single-axis tracking systems for
future PURPA projects.

Duke should eliminate thc 500 hi tV pcr year intcrconncction limit for solar in all cases,
instead using th» higher 900 Ivl tV limits in its high rencwables case.6

Duke should adjust thc d»vclopment timelines of ShdR and pumped hydro to at least
bc consistent ivith its own assumptions;md pr»li:nibly to be morc in line with
development timelin«s from recent projects.

16 Natural Gas I'rice Forecast and Coal Price Forecast

17
lg
19

20
21

22
a

24
25

26
77
28
29
30

31

32

17.

I g.

19.

20.

21.

Duke's natural gas price fore&as( should calculate three years of monthly niarket prices
based on th»;ivcmgc of the previous month's market «ettl»m»nt prices from tlic
Xi'YhIEX NG futures contract.

Duke should calculate thc average price trom at least t&vo tundamentals-based
forecasts, at least one of ivhich should be the most rcc»nt I.IA AEO r»fcr»n»c case.

Duke should create a composite natural gas price I'orccast by using market prices for
months 1 through I S. linearly transition betiveen market prices and the fundamentals-
bascd forecast average from inonths 19 through 36. and use the fundamentals-based
lorecast avemgc form month 37 lbrward.

In constructing its high- and loiv-price sensitivitie~, Duke should utilize its current
"geometric Brownian hlotion model" to construct 25th and 75th percentile projections
for 36 months. Jt should also calculate thc avcrag» ol th«appropriat» high- and lo&v-

price scenario from two or more I'undamentals-based forecasts and pert'orm the same
blending method over 36 months as &vas done in ihc base natural gas price lorccast.

Duke should construct a high-cost scenario I'or coal that rcl1ccts th» pot»ntial increase
in capital costs or fixed OP Vl costs that niay come with tuture rceulations.

The Benelits of Reglonalizaiion

34
35

36
37

72.

23.

Duke should study the impact of enhancing its Joint Dispatch Agreemeni to allow for
joint planning and firm capacity sharing bctwccn the DEC and IJEP.

Duke should study potential benefits associated svith forming or joining an RTO or
cncrgy imbalance market.

All rcfcrcnccs to solar capacity are in h lip s».
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I Q9. IY&(A& Do YoL'AKT(c(PATE 111LL t&KT&(E kFsut Ts oF )ol'kcoxlnlxKD RK( o)t)(FNDATlobsg

2 A9. I anticipate that when Duke reruns its models &vith the up&kited methodologies;md input

assumptions above that optimal port tolios will retire coal sooner and buikl less natural gas

4 capacity. «'hilc also selecting morc solar, storage. and solar plus storage projects earlier in thc

planning horizon. These portfolios &vill bc more robust against potential fossil fuel price

6 increases and regulatory risks associated &vith existing and new fossil fuel assets. h « ill also

7 jump start Duke's progn:ss tovvards its o&vn nct-zero goals by Ic& craging the extension of the

g ITC to thc benefit of its customers. Thc additional analysis and results &vill enable the

9 Commission to dctcrmine &vhcthcr it is thc -most reasonable and prudent means of meeting thc

10 electrical utility's energy and capacity nccds" under the statute.

11 II. ACT62 RE VIRES A DETERMINATION Ol'-THE SIOST REASONABLE AND

PRUDENT lvIFANS OF ) IEETIN(3 THI:. EI.EC TRICAL UTILITY'S ENERGY AND

13 CAI'ACITY NEEDS AS OF THE Tlhf E I'HE I'LAN IS REVIEWED."

14 Q10. Pl K«SF PkovIDE As ovKR1'IK«'(&Pl&its sEcTlo&& or 1(&L'R TEsTI(loxv.

15 A10. In this section, I discuss Duke's IRp in the context nf Act 62 and ihe Commission's rejection

16 of 1)FSC'x IRP. I explain how Duke hi&( failed to identity "the most reasonable and pru&lcnt

17 means of meeting (its] energy and capacity needs" (i.c., a "Preferred Rcsonrce I'lan"), while

Ig simultaneously failing to provide thc Commission «ith all the inl'umiation it &vould need to

19 date('Ill&lie tllc most fvi(s'&)liable slid pllidctlt ITIC'ins of lac&'tirlg stlcll llceds. I dlsctlss sil11&larltlvs

20 betwc«n Duke's IRP and the recently rejected DESC IRP, and cntiquc l)uke's massive natural

71 gas huildout in thc context of its net-zero carbon goals. I-'inally. I anal)zc the limited risk

22 analyses that Duke performed and put I'orth a .simple yct insighttul risk (&nalysis to show thc

23 benclit of retiring coal plants v irly.

24 Ql t. lY&IAT ARF. vo&.R Pk(SIAR'v coxct.('sloxs7r
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I Al I. Duke's IRP fails to com Iv ivith Act 62. By failing to select a I'referred Resource Plan. thv

Company is sidestepping its responsibility under the Act. I'urther, Duke has not presented thc

Commission with sulTicient information to cvaluatc which plan is the most reasonable and

4 prudent. Act 62 requires Duke to do morc than just prcscnt a suite of options. it mnst also &lo

the hard ivork to determine rind demonstrate which of those options meets tbc statutory test ol'

being thc most reasonable and prudent path forward.

Duke's IRP shares several characteristics with DESC s rejected plan. Specifically, it

g uses unrealistic energy stonige costs, fails to allmv energy-only resources to bc selected by the

9 model, and inappropriately applies shot&-terat pricing to long-term fncl cost lorccasts. Thc

10 Commission shouhl rcitcratc its position in thi» case and direct Duke tu make thv same

ll corrections that it rcquircd of DESC.

12

13

Despite having;i 2050 net-zero goal. Duke proposes a massive buil&lout of natural gas

inl'rastructure, much of which is brought online just alter the 2035 IRI'lanning horizon ends.

14 Duke underestimates the risk associated with its fuel supply assumptionrn mode hng availability

15 at constant prices fur fimi gas delivery to its new natural as combin«d cycle units dcspiic thc

16 recent cancellation an&I &vritc down of two local pipclincs. Its stranded asset analysis is

17 woefully inadcquatc if it has any intention of meeting its 2050 net-zero goals.

In the absence of a quantitative risk analysis from Duke, I produced a similar analysis

19 as ivas performed in the Dl&SC case. I-Icrc. it demonstrates thc risk! bvnvlit ofboth the Base

20

21

Case with Carbon and the Earliest Practicable Coal Retirement portfolios under a wale variety

of fuel and COi cos( assumptions.

22 rl. Act 62 Re& airer Dnie to Select a Siir ie 'ttost Reasonable and Prmient Plan

23 Q12. I%HAT tS A&:r 627
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I A12. Act 62, also known as the SC Energy Freedom Act, ivas a comprclicnsivc piccc of energy

legislation signed into law in it lay 2019. includes numerous provisions on rcncwablc cncrgy

programs. net metering. avoided cost calculation. interconnection standartls, and integrated

resource planning. Section 7 of the Act ovcrhauls the requirements lor iiitcgr;itcd resource

plans for chrclric ulilities, electric cooperatives, municipally oivnctl electric utililics, and the

6 South Carolina Public Service Authority. and for the first time requires I'('evievv and

7 approval of a utility IRP in a contested evidentiary proceeding.

g VI3. iVIIATARF soxIF oFTHE KET(q(IIERIA DEFISED Ix AcT 627

9 A13. Act 62 requires that covcrcd clcctricity providcrs Itic an IRI't least cvcry thrcc years. ivith

10

12

13

15

17

20

21

updates submitted annually. 'I he IRP must include information such as thc long-mrm forecast

of the utility's sales and peak dcniand; data related to the utility's existing rcsourccs and

retirement plans; several resource portfolios to cvnluatc a rnngc of dcrnand-sitlc. supply-side,

storage, and other technologies and services available to meet the utility's obligations: and an

analysis on the cost and reliability impacts of meeting projected energy and capacity needs,

among others.

Thc Commission must hold a public hearing on thc IRP in ivhich interested lmrtics may

intcrvcrlc aml gather cvidellce. (Vitllin 300 daYH ol thc lilitlg, the ( omnlissinn nlust issilc a

linal order approving, modify ing, or denying thc plan filed by thc utility. This decision is based

on ivhclher the Commission determines that thc proposed IRP "represents thc most reasonable

and pnnlcnt mtnms of mccting the electrical utility's energy and capacity needs as of the time

thc pl m is revievved.'

S.C. Code Ann. ss SI(-37AO. Bill text accessed li l2.2021 at hn ~'nn it statehouse ovisessl 23 2019-
'020 billt~C,.9.htm.
'hite Act 62 requires

arterial

types of clcctricity prnvidcrs tn tile Ik lac my testimony is focused nn thc
rcqntrcmcnts for clcctnc unitties.
r S.C. Code Ann. (I SR-37-lo(C)(21.

10
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The Commission's decision must consiilcr ivhctl)cr the plan appropriately balal'tees

several factors, including resource adequacy and planning reserve lcvcls. consumer

affordability and least cost. compliance ivith environmental regulations. poivcr supply

reliability, commodity price risks, diversity ot generation supply. and other foressecablc

comlitinns that thc Commission determines to bc fur thc public interest.'o If the ( nmmission

finds thc proposed IRP does appropriately balance these lactors. it must approve ihc IRP." If

it docs not reach this finding, it can reject or require modilications to thc IRP.

QI4. D()Fs Dt RF vkrsFHT A slxoLt; Pokl I oLlo I Htvl I I'Al)i oi'.EI I 8 As 'i'HF. "AlosT kFAsoxAlll F.

AXD PRL'DEST XIFAXS 'F XIEFTIXO IT'8 'XFFDS?

10 Ald. ts:0, it does not. 1)uke presents a suite of six resource portfolios, each ivith several s«nsitii ilies.

12

13

16

17

lg

tllat coll'taill tlifTciittg tlssllmpttoliS oil kcv I:lltliiii:tclistlcS Silch as Coal fetil'clliellt tililclllle.

reneivable energy addition limits, carbon pricing. and fuel forecasts. Duke appears tu construe

the compilation of the six portfolios as its "plan" as defineil by Act 62, rather thmi properly

identif3ing each of the six portfolios as a -plan" to be analyzed under Act 62's balancin

requirement~.

The two Base Cases arc described as "least cost" portfolins (onc ivith and onc ii ithout

carbon policy). ivhile the other 1'our explore pathivays under various carbon constr tints.'i Thc

six portfolios arc:

19

20
21

22
23
24
25
26
27
28

~ Base Case iiithuut Carhun I'olicy: "least cost" portfolio assuming no carbon policy.
~ Base Case ivith Carbon I'olicy: "least cost" portfolio assuming basic carbon policy.
~ Earliest Practicable Coal Retirement: rikircs coal plants as soon as practicable and

uptimiecs remaining portfolio to meet capacity need.
~ 70% CO2 Reduction: lligh SS'ind: 70% CO reduction constraint is modeled ivith higher

dcploym«nt ol'solar, onshore ivind, and offshore ivind.
~ 70% CO2 Reduction: lligh SABIR: 70% CO reduction constraint is modclcd with hi hcr

deployment of sol ir. onshore ivith. and small modular rc u:tors ("ghlR").
~ s'u s'etv Gas Oeneration: 1ligh CO reduction targeted ivhile not addin my nciv natural

gas generation.

'" S.C. Code Aan. sI 58-37-40tC)(2tta-gt.
" S.C, Code Ann. I 58-37-401C)(2k
"DEC IRP Rcpon at 11-12.
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3

Duke's IRP Report misconstrues the South Carolina IRP requirements, claiming

-[t)hese hase case portfolios employ iraditional Icasi cosi planning principles as prescribed in

both North Carolina and South Carolina."'

Q15. Is "I.EAsT cosT" PI.Akvl.'IjG TIIF. cURRENT Sol.'TII CARQI.IYA RFQI'IRFSIERT FoR 114PS7

5 A15. No. Act 62 specifically ilcfincs a dilTcrcnt -must rcasunablc anil prurient" standard for IRPs.

6 9 bile -least cost" is onv of thc balancing I'actors that thc Commission must weigh. it is nol

7 confined lo the least cost plan if more reasonable and prudent portfolios exist.

S Q16. DoEs AcT 62 REQL'IRF. TIIF. II)FRTIFIcATIos oF A stkr:I.F. PoRTFoLlo As TIIE "slosT

9 kFAsos Ski F Akl& Pkt'l&KN'r slEAhs To s&EI I'ISO I L I L'kl: SKKI&7

10 A16. SVith the caveat tlmt I am nul lm iulumcy and nut ul'fi:ring a legal opinion. I believe it docs.

12

13

)5

17

19

20

21

23

'&4

Act 62 cauli'a:rilh:s (&actors thc Commission must balance, including i:vnsuillcf alii&rdahility and

least cost. commodity price risk. and diversity of generation supply.

The Conirnissiun has previously acknowledged thol the utility should ident)f3 a

Preferred Resource Plan in its IRP submittaL In its order rejecting DESC's IRP. it idcntific(l

ihe steps in a common approach tu IRI's us "( I) I'orccast I'uturc clcciricity demand; (2) identify

thc goals and rceulatory rcquircmcnls thc process must meet; (3) develop a sct of resource

porttulios designed to achicvc those goals: (4) evaluate thosv. rcsourcc portfolios; anil

(5) identify a preferred resource plan."" It also noted that DES('did not properly assess

risk and uncertainty, as required by Act 62. lvhen analyzing and selecting a preferred

rcsnurcc plan.""

By tlcvcloping six dilTcrcnt portfolios without specifying which it believes is the most

reasonable and prudent, Duk» has presented dr;miatically diffcrcnt fimlfcs while

simultanciiusly proviiling insufl&cicnt guidance on holv lo iicigh Ihc port('olios ai!ainst each

other. The non-Base Case portfolios call for the earliest possible retirement ol coal plants.

DLC IRP Report at 12.
Docket Nu. 010-226-E -Order Xo. 020-&)3 (Dec. 3, ()20) at S. I"DFSC IRP Order" ) lcmpha. is add d).

'l DESC IRP Order a! Itt (emphacis added)

12
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while others rely on Duke's economic mndelin&i to determine tvhen to retire plants. These two

approaches produce mcaningl'ully different results, voth some coal units retiring three years

earlier.'olar deployment varies dramatically; the difference in the twn Base Cases is nearly

4 GW across DEP and DEC, while thc deep decarbnnizatinn scenarios rnughly tluubl«solar

deployment from 8.6 GW in the Base Case tvithout Carbon Policy to 164 GW.'wuol'uke's

scenarios rely on SI&IRs. one of tvhich requires a unit to be online at thc cnd of 2029.

This timeline, by Duke's own estimate, tvould require devcloptncnt activity tu begin in 2021

and construction to begin in 2023."

QI 7. DDFs I HE CoxIPAxv oFFER Axv FKPL shtvtuos op w HY IT I'RE&IEKTED 51L LTIPI.F.

10 I'Ok'I FOLIOS A'XD DID &COT H)FKTIF'V A S&IXOLE PORTFOLIO A'5 ITS MOST REASOofABLE AXD

PRI:I)FST CHOICE.'7

13

14

15

16

17

18
19

70
21

72

23
74

25
2Ci

77
28

A I 7. It does. Company I«itness Lilen Snider expands un this decision. H«stat«s:

lll sUtlltnaiy, fltftcctt-ycal Irltcgratctl I csoutcc plalls Involve fnrccastlllg a
multitude of economic, technical, and overall market variables... Unccrtainti«s
exist in any single long-range furecust and such uncertainty is exacerhated in
an IRP since IRPs arc a culmination of several forecasted variabl«s w hich drit «
additional complexity into Ih«planning process. The Companies believe that
Act 62 recognizes this high degree of long-range mtccrtainty in that it calls for
multiple portfolios tn be cxamincd Io cover u nmgc of thcsc unccrtaintics...

Given the varying perspectives of parties to this procccding, wc expect
diffcrcnt views on the various purtfulios pr«sented in the 2020 IRPs.
Hutvever, the IRPs as tiled present a total plan that can adapt tn changing
standards, technology and policy decisions. We believe this is consistent
with Act 62, which directs the Commission to approve the plan as
reasotutblc and prudent at th« titnc th«plun tvas reviewed by taking into
consideration if the plan appropriately balances various criteria addressing
reliubility, alTordability. compliance w 1th environmental regulatinns,

'" "TI&c curliest practicable retirement analysis resulted in the acceleration of ktayu L'nit I

from 2029 in thc Base Cases to 2026 aad Roxboro units I and 'rom 2029 to 2028. joining koxboro
3 and 4 in that year." l&EP IRP Rcport at 95.
'i DEI'kV keport sr 16.
'i Exhibit Kf.-z. Duke kcsPonsc to SCSH «'s Second Request for Production to DEC DEP ("M'SBA RFP 2")
t producing Duke response to DR &KCSEA 5- I L
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commodity price risk, dii crsity ofsupply, and other factors the Commission
dctcrmincs to bc in thc public interest. Thc IRPs tiled by (hc Companies
accomplish that goal.'"

4 Qlg. IVII IT Is ToL'R tx rERFRETvTto\ oF T»ts sTATEsIE\ r7

5 A I g. I'irst, the testimony critically ilrops thc ivord "most" Irom the -most reasonable and prudent"

6 provision of Act 62. Thc Commission is not directed to "approve the plan as reasonable and

7 prudent-, it is directed to approve "the most reasonable and prudent plan." This is a crucial

distinction and undermines Duke's position that Act 62's requirements c;in bc mct by simply

9 providing multiple options tor the Commission to review.

10 Duke is correct that parties will have "diITcrcnt vicivs" on its portfolios. But Duke'

11 submission of six diITcrcnt port tolios docs not constitute a single plan: one cannot approve year

12 I through 4 of Portfolio A before sivitching m year 5 through 12 to Portfolio 13 and then

13 transitioning in year 13 through 15 to Portfolio C. Pach uf Duke's purtl'olios ivas created I'rom

14 internally consistent assumptions. rendering the piecemeal construction of a single portfolio

15 from portions of each meaningless.

16 Q19. TV»AT ts 'tot k 0% EkxLL onsFRvaTIQN ABDL'T DLIRE's I'kgsFSTA'tlOR Ot'T'5 PDRTFot Ios

17 tx I HE IRPT

I g A19. Duke has failed to identil'y a 1'referred Resource Phm that it contends is thc most reasonable

19

20

21

72

23

24

and prudent means of mccting its future needs. It has also I;iilcd to present a more robust

analysis of thc rclativc merits and associated risks of each portfolio. I or instaiicc, i( did not

include a dccpcr dive into the policy and tcchnoloay advancements that may be iiccdcil for

each portlblio and how Duke and other parties might accomplish them. As an example. a

deeper analysis of the current state of next-gcncration nuclear technology miaht have shou.n

that portfolios requiring STIRS tu bv online by 2029 may not hc rcasonablc given that

development on those units would have to begin this year tu meet the timeline.

Snider Direct ai 35-3Cx
This is a major issue ivith Duke's natural gas forecast. as discuss&I in Section IV Ecto».
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10

Furth«r. Duke's lack of a robust risk analysis on its esistin ~ and planned lossil fuel

plants is problematic. Its focus on PYRR comparisons under dilTcrent fuel costs and CO

assumptions fails tv quantily risk in any dimension beyond dollars. Por instance. Duke made

no clfvrt tv weigh thc likelihood vl a high-cost future compared to a Iov -cost I'uturc. despite

the thct that its portfolios perform substantially difterently under those conditions. It does not

contemplate potential fi.deral regulations that may require sizable capital upgr;ides to its coal

fleet that adds risk disproportionately to certain portlolios. By pre)en(in six very difterent

futures with minimal analysis beyond top-level cost estimates to differentiate them. Duke has

inappropriately left thc Commission (vith the task ol choosing a future for Duke )vithvut thc

rcquisitc information rcquircd tv make an informed choice.

8. Dale's NPShra'es Cliaracierisiirs uiih DFCC's Re'ec!ed IRP

12 Q2FL Has I Hv. C(A()ll~slos Rt.l Fl) os (Nv IRPS FII.FI) t:HDKR TIIE su)v Acl 62 st'@I(s) I'.7

13 A20. Ycs. Thc Connnission rcccntly rtilcd on the IRP tiled by DESC. It I'ound "significant

14 dcticicncics" in thc IRP's candidate resource plans. modeling assumptions, m)d methodologies.

IS and ultimately rejected thc IRP." The Commission provided specific (hrection to DESC to

16 revisit topics such as its load forecasts, natural gas price Iorccast. cncrgy storage cost

17 assmnptivns, aml modeling incthodolouies, among others.

I g Q2I. Dog!i D(JKR!i IRP coscralg sttoR I Iv(LLR I Ha I I Hi; Co)lait((lo i Il)FÃTIFIEI) ls DESC's

IRP?

20 A21. Ycs, it does. The Commission specifically criticized DESC's cncr y storage cost assumptions

21

22

as "unreasonably high" for using a capital cost vf S I.g I g/kW for systems )vith a 2022 in-service

date. comp (rcd to results lrom ihc Santcc Cooper Rpl that sho(ved S I 024 k(Y for total installed

-'FSC IRP OIEI&i.
-'-'66 at 7.
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cost for 2022 in-sers ice date projects. 'y this miaisure. Duke's battery storage costs are also

unreasonably high; Duke assumes an install«d coal of kW for systems corning online

10

17

13

14

16

17

20

in 2022.- The Comtnission dircctcd DEBC to use NRIII. ATB I.oiv cost assutnp(ious lor

energy storage. iihich. )vhcn adjusted to nominal dollars. forecast a capital cost of S I. 140 kttV

in 2022, morc in line tvith the RFI results." I discuss 13uke's problematic energy storage

assumptions later in iny Icstimony.-'he

Commission also cited DESC for not considering thc addi(iun of n«iv resources or

PPAs ivhcn there ivas not a capacity need, failing to recognize the potential for encrgy-only

rcsourccs to provide savings compared Io thc running costs of existillg t'esources. It directed

DESC to model Ihc addition ot neiv resources carlicr in iLs planning horizon cvcn ivhcn (here

tvas no capacity need. Duke commits thc same error. configuring its model tn only allow

ncw resource additions when Ih«rc i(as a defined capacity need. This date ot first need is

torecasted for 2024 fur Duke Energg Progress (-DEP")" and 2026 for Duke Encr y Cnrulinas

I "DEC")z, potentially delayin ~ coat-a(tying procurements tor betiveen three and tive year~.

This delay is particularly problematic given the recent extension ol'the ITC; failing to adi'ance

rcncwablc development in thc next scvcnil yeats ivill forego the sizable tax benefit that could

be passed on to Duke's customers aft'orded by thc ITC extension.

Thc Commission also founil DI.SC's n;itunil gas I'urccast m«thodolugy, in ivhich it

applied escalators to curr«nt prices. tvas problematic as it overemphasized transient short-tenn

market dvnamics in its long-range forecast.) lt noted that DES("s forecast has a consistent

/(I. 8( 50.
'xhihit KL-3, l)ukc kcspunac to SCSBA RFP 3 (producing l)ukc rc ponce ro PSI)k3-7 (( onfidcmial -Ikl'cn«ricllnit Summary I)FC 2020)).

-'-'s)REL 2020 ATB.
ti See Section Ill, (%n.
-')ESC IRP Onlcr at 32-33.
"Duke Energy Progress lntcgmted Rcsuurcc Plan 2020 Btcnnial Rcpnrt ("DEP IRP Rcport" ) at I (4.
'" Duke Fnergy fam(toss Integrated Kcsource I'lan 3()30 tticoomt Rcpurt (-OE( IRp keport") at 113.

DESC IRP Order at (r7-(rx.

16
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I Iotv bias compared to morc robust htndatnentals-based modeling such as thc Energy

2 information Administration's ("EIA ) 020 Annual Energy Outlook ("AEO ). and directed

3 DESC to use the high, base. and low cases from AEO 2020. Duke's natural aas forecast differs

from DERC, but it also suffers from a mismatch between short-tcrm price signals arkl

fundamentals-based forecast and uver-weights prices influenced by short-term volatility. I

discuss Duke's natural gas forecast later in rny testimony.'

Q22. IVHAT Do YDIJ RFcostatEsD RE('ARDIxc IHEsE IssUEs7

g A22. I recommend that the Commission reiterate its direction on these topics in this proceeding and

9 rcquirc Duke to adjust assumptions on capacity additions, cncrgy storage costs. and natural gas

10 forccasti as I discuss below.

ll C. Dale Fails rn Pr«scrrr Su icicnr Analrr«r k«r ni red ro Dererannt«rh«k«nwnrnhl«n«rs nnd

Prn

13 Q23. IVHAT, IF Axv,cosIP NRIsos DDEs DtqcF oFFEkAcRoss scESARIos TIIATPRovlt)Fs tsslcHT

Id AS TO St BETH ER A PORTFOI IO IS IIEASOXABLK AXI) Pkt l)FS I Olt IS THE XIOST RE VSOISABI F.

ASD PRI.'DFKT7

16 A23. Duke provides basic information on the portfolios thcntscfvcs (c.g. hlN'f assets deployed),

17 thc estimated present value of the revenue requirement ("P('RR") of'h«purtfolio over Ihe

18 planning horizon, and an estimate of transmission investment require&1 to intct'connect the

19

20

21

resources in the purtl'olio. I lowesrcr. Duke's presentation of Ih«sc ligurcs lacks context.

The primary nvcrvicw of the IRP Rcport shoivs thc PVRR excluding the explicit cost

of carbon, dcipitc thc fact that tive ol'hc six portfolios assume a carbon price is present and

22 impacts the results. This makes it appear that Ihc carbon reduction portfolios are cnnsitlcmbly

23 more expensive than the base portfolios." I lowcvcr, il'unc pieces together information from

the separate IRP reports, Duke's rlnta chmvs that after its:luding thc cuit ol carbon. the

-" gee Section lv,in/ra.
-" DFI'RI'epun at 16." DFP IRI'eport at 16.

17
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I incremental cost of the d«ep &I«carbonization portfolio~ is considerably lower than it initially

2 appears.

I-'or example. thc incremental cost of the 70% CQ Reduction: High 6'ind over thc

4 Base &vilhout Carbon I'olicy is shm&n as $20.7 billion (35% higher than thc base case) in

Executive Summary. but this value falls to $ 12.4 billion (12.5% higher) tvilh the base (.'0 atid

6 furl cost assumptions when including the explicit cost of carbon in the PVRR, and to $6.0

7 billion (5.2% higher) und«r thc high CQ and fuel cost assumptions tvhen including thc cxpli«it

g cost of carbon in the PVRR. 'dditionally. these figures ar«bus&xi on Duke's modeling. &vhich

9 as discussed later, contains several questionable assumptions that. when corrected, could lower

10 thc incremental cost ot'the deep dcc trbvnizalivn portfolios lurthcr. and potentially shil)t &vhich

Il portfolio bc«vines least-cost. Duke should bc direct«d tv clearly pr«sent comparisons &vith

12 potential carbon pricing. consistent with the Commission's finding in th«DI SC IRP vr&lcr that

"it is in thc public interest for thc risk vf pot«nltal carbon pricing to also be considered and

balanced" under Act 62.II

15 Q24. AIIE IIIEREDTHFRSIFTRlcs THATDUKEPRESEKTS ToASSISTIK THF cosIPARIsox IIFT&&EEK

16 PORTFOLIOS".

17 A24. Yes. It prnduccd a heuristic denoted as -D«pendency ol'echnology and I'olicy

20

21

Advanccmcnl." I'his qualitative measure represents the Company's observatinn on thc

complexity of r«a)izing certain portfnlios gi& cn thc current slate ofpolicy and technology. For

instance, it considers the Base Case tvith&mt Carbon Policy pnrtfolio as -Not dcpcndcnt" on

policy rnid technology evolution, indicating it can accotnplish thc portfolio's dcplvymcnt

within thc existing constructs. The 70% reduction scen;irios arc dcnotcd as "mostly dcpcndcnt"

DEP IRP Rcport. Tables IE-II and 12-C; DFC IRI'eport. 'I'ablrs I 2-8 and 12-C.
'-'ESC Order at 20.
tt Dl'.P IRP Rcport at IS.
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I (High Wind) and "completely dependent" (High Srs(R), suggesting that vvithout substantial

technology and policy dcvclopm«nt these portfolios cannot be realized."

3 Q25. I los'v RIGDRDL's svAs DIUEE's A'NAIA'sts oF Tilts IIEL'RtsTIcg

4 A25. It does not appear to bc very robust. Thc Company notes challcn «s such as technology

advancements. operational rial's, siting/p«rrnitting/interconnection issues. and supply chain

development. Has«ever. there is no discussion regarding hosv much of these advances drill

7 occur as a baseline in Ihc nest tcn years. nor discu»ion about how teasible the policy changes

8 vvould bc to enact. I gcncrally agree sviih the directionality ot Duke's ass«ssmcnts I for instance,

9 it is likely true that deploying 854Rs vvill require morc policy and technology advanccmcnt

ID than deploying solar and storage), but I do not helicvc that onc could assign a specific

ll dcpcndcncy score for each portl'olio based on data presented in (3ukc's IRP reports.

12

13

D. Doke 's lgnrncal Gns Co ncirr /In/ lr/mr/ Plan is /Iisl 'rid lnconsisicnr r«rrh irs

2050 Ye/-7r rrr Goals

14 Q26. IIOvv DO TilE LE'VELS OF SATCRAL GAS CAPACITY VARY Asiovr: TIIE SIX PORTI OLIOS".

15 A26. Th«rc is a considerahl«variance bctuseen the porttblios. Thc Company currently operates

16

17

18

10,46D MlV of natural gas units, split roughly equally bchvccn combustion turbines (-CTs")

and combined-cycle (-CC") units." Table I be los« shows thc proposed incremental capacities

under the various portfolios.

Bv 2035 Bv 2041
('C

4 r)402020 Capacity
Incremental Capacity

Base without Carbon Policy 3,672
Base with Carbon Policy 3,672
Earliest Ihatc. Coal Rctir«ment 3.672
70% CO2: I-ligh IVind 3.G72
70% C02: High SMR 2.44S
Iso New Gas Generation 0

5,941 9,613
3,656 7,328
5.941 9,613
2,742 6,414
3.656 6,104

0 0

4.896 12.796 17,692
4.896 10,054 14,950
3.672 10.968 14,640
3,672 5,4S4 9.156
2 448 6.398 8.846

0 0 U

CT 'I'otal CC O'I I'otal
5.520 I U,460 4,940 5.520 I U,460

n DFP IRP Rcpon ai 16.
" 2020 IRP Vlnrtel Inputs NON-CONFIDENTIAL.

19
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r&hie I - &4&n&mt Gnc -l.r&hnnn& h& Pn&cant&n

Ry 2035, thc first three scenarios tuld three netv 1.224 MW CCs tvhile increasing CT

capacity by roughly two-thirds (Base with Carbon Policy) or more than douhle (Base without

Carbon Policy and Earliest Practicable Coal Rchrcmcnt). Thc 70% CO2: High Wind tulds

fctvcr CTs through 2035. offset by increasing battery deployment. Unsurprisingly. the 1&lo &vletv

Gas Generation portfolio adds no new gas generation.

As dramatic as arc thc additions by 2035, the addilionul builds through 2040 urc truly

staggering. The tvvo Base cases each atkl another 1,224 MW CC facility. Thc Base vvithout

Carbon Policy morc than doubles incremental Cls, bringing nearly 7 CiW of atl&litional

capacit& online by 2041. The Base vvith Carbon Policy portfolio adds nearly as much. vvith 6 4

GW ul'ncw CTs. These additions represent the largest proposed natural gas expansion of any

utility in thc country by far. I'igures I and 2 below shotv the annual additions under each

scenario, revealing that much of thc natural gas build that was modeled rests just outside of the

15-yc:&r planning horizon in Duke's IRP.

Fae Di& ry Fr&ua nhvar Crtilna Cli&ante Pled es, Sierra Club. January 202 l. Availablc at
hn a".'&vuunnem&club or . site»v&nv sicrractub or t&lc- bio Final%'UG ccm&ashia 'Rc orte»20".I&2S t.a .202
~lo PU df

20
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Natural Gas CC Capacity by Portfolio
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6 NEW NATL'RAI. OAS CAPACI I Y!
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I A27. It did very little risk analysis. Duke (lid include a lo)v and high natural gas fuel coal forecast

sensitivity. but it simply assumes that lirm capacity to deliver this gas to all its nciv CC units

3 will bc availahlc I'rom "ncw or upgraded capacity" at a constant price." Given thc recent

cancellation of the Atlantic Coust 1'ipcline. the recent $ 1.2 billion ivrite down hy ih,'cxtpra on

5 its i%fountain Valley natuml gas pipeline prnject, anil thc increasingly challenging sitin und

6 permitting environment for new or upgraded capacity. this assumption is not without risk.-

Further, the Company does not plan on contracting for finn natural gas delivery for its (.'I

g units. despite adding nearly 6 G(V by 2035 and up to 12.R GEV by 2040 m some scenarios that

9 will be utilized during cold winter mornings and evenings at the exact same time when the

10 natural gas distribution systeltl )vill hc untlcr stress from building heating loads.

I I Q2g. ARF. DL'KE'5 Pt,ass RFOGAI(olx(; TIIF. AI)nITI()K UF sit\'v RAIL'RAL (;As LO(ITs('()h(stsTFR(l'2

vvITII I Is PLAss To I)FcxknoxILE Ii'v 2050".

13 A28. SI'0, at Icos( not tvithout signilicunt risk of stranding assets or becoming overly dependent on

15

16

17

19

20

emerging technology. Duke has a corporate goal to have net-zero carbon emission by 2050.

This is not the same as emitting zero carbon, as Duke specifically contemplates the dcplo) ment

ol'carbon capture and sequestration technology in thc future. II also usstmics reneivable gas

and hydrogen will bc ividely available to pohvcr units that previously ran on tmturtil gas und

that 'zero emission load follotving resources" ("ZFLFRS"). such as SMRs and ntilural gas

combined cycle units ("lh'(iCC") tvith carbon capture and sequestration ("CCS"). «ill be

commercially availablc by

2035."'Vhich

has its o«)) substantial issues. as discussed m Section IV /pifpo.
"'xhibit KI K. I)ukc Response to S('SIIA RICP 2 tpruducin Duke response tu DR KCSI!A 2-I5); Exlnbit KL 5,
Duke Response to SCSBA RFP 2 (producing Duke respoohe to DR KCSEA 2-551,-'a a telling signal, )IcxtFra's amouunccmcat of itc 51.2 billiuu «rite do)ha on its pipclinc hvas coupled with aa
aunouncancnt of adding ah much as 30 G(V of rene» able projects to its ponfolio, well abo) e anal) st esumatch ol'20
G(V. Iutpg:/'whh«.reuters. om aniCle't)evtcra-carr h-rChutthlu 1st -I-a stem-c))erg}-pOSto-loss-ua-pipeline-hintC-
do»u-idUSLat(2KI
'~h.: '« .1 ht *Rh, II -C .1 h, s;lI lh!RO p Chp»*

yOOCII « I
I-CI' r* RO

'1 O.hy: « .Oh'-". ! Ol. Ol
corn aav'clinxite-rc n-2020 lxtfyla ea. Acccsscd I/20 21.
Ot Climate Rcport at 5.

22
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I Q29. ARIF THEsE TEctlsot oGIEs AFAILARI.F TooAY7

2 A29, No, these technologies are not yct commercialized. Although the energy industry will certainly

3 change over the coming 15 years, there is much uncertainty as to tvhcthcr resources such as

SMRs and KGCC with CC8 tvill have been commercialized by that titnc, or. il'they are, it'they

tvill be cost effective compared tu other technologies. There is also an open questionol'hether

the intrastntcturc required to sequester the COI captured from IsGCC units tvill be

7 cost-effective or tvhether Duke's geographic territory has suitable reservoirs. siotably. Duke

10

acknowledges this uncertainty and does not include any CO transpon costs outside Ihc tcnce

line, noting these costs arc -highly dcpcnding on location, as tvcll as the cost ot'injection.'encwablc

natural gas anti hydrogen intrastntcturc to displace natural gas has recently

II cmcrgcd as area of intense interest. It is possible that a Ilcsv industry tvill emerge that can

12 supply zero-carbon fttel to Duke's natural gas ficct. but current units cannot burn pure hydrogen

tvithout modifications. It is unclear whether Duke tvilt install units that have this capability in

14 the htrurc ahead of tvidesprcad deployment of hydrogen as a fuel stock. If they do not. then

15

10t

additional assets tvill bc at risk of stranding or rctluire substantial and costly modiltctttions if

and tvhcn a stvitch to hydrogen becomes comntcrcially viable.

17 Q30. Hosv noFs DlucE sEE ITs'xATI'RAL oAs FLEET Fvot vtsrt Ix'HF I'ltTUIIE7

18 A30. Duke assumes that its natural gas Iieet tvill "shill I'rom providing bulk energy supply to more

70

21

77

of a peaking and demand-balancing rulc.'"'his is consistent tvith thc deployment of large

quantities of renetvable cncrgy and energy stora c that are also required in the net-zero

scenarios. Hotvever, Duke's 13ase case portfolios in the IRP double the capacity of high-

capacity factor XGCC units by 20-10. tvhilc other scenarios add between 50% Ittd 75% tttofc

siGCC capacity. Rluch of this capacity is added after 2032, only 18 years bcforc thc planned

nct-zero date.

Chntate Itepon at 24.
''ltnvatc Rcpon at 2.
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Thcsv. units are designed to run at high capacity factors imd arc nut as tlesihle as

2 combustion turbine units. Building this much neiv NGCC capacity, with less than tivo decades

until thc Company's planned transition to nct-zero. risks stranding billions in dollars ot assets.

4 Vghilc Duke did perform a nominal strandikl asset sensitivity. il assumed that natural gas units

v«ould have a 25-year lili:."" Hoivever. it Duke is serious about reaching net zero in 2050, this

6 assumption appears incorrect for the thousands of ht lV of neiv capacity added after 2030.

7 Q31. ABIDE FRost TIIF GAR DFvt ovvlLSI, utlATDTIIEll cAPAclTY Is REQL'IRED ls TIIF RFT-1Fko

8 CAR ROE sCERARIO?

9 A31. Duke (orcsccs a nuissivc ramp up in lmth rcncwablc gcncration capacity and energy storage.

10 ln its illustrative ckamplc, thc Company projects going from 5 G IV of rclle'ivablcs in2019 to

ll 31 GKV in 2040 and 47 (iVV in 2050. Isncrgy storage increases I'rum 2 GVV in 2019 to 7 Gk'V in

12 2040 and 13 GTV in 2050."" These deployment levels are not ivithout their cltallenges. hut

13 unlike some of Duke's other rcsouriv. assumptions, the underlying renewable and energy

14 storage technologies are mature and rvidcl& available.

15 Q32. IVII vT st EvscoLLD DERE TARE kovv To tscREASF TltE ukEI HIOOD oF AFFAIR!RG ITs RET-

16 ZERO GOALS 1YIIILE 1IIXI1011 IG TIIF Risk Ol' I HANDING SATLII vt. I As ASSF Is?

17 A32. Thc Company should ramp up its &Icploymcnl of rcncwahl» gcncr;uion anil storage in the near

18 li:IT!1. Duke's 2050 goals call for massive iluantitics ut nciv rencivabtes and stot'agc over the

19 next 30 years, and yet it hackloads nmch of these capacity adilitiuns. The recent passage of thc

20 ITC offers a chance to more economically ilcpluy solar and solar plus storage projects prior tu

21 2025 to jurnpstart Duke's progress toivards its goals.

22 Q33. pLEARE sl:sfslARIzE THE Risks Assocl YFED YAITH DLRF. s sll suLE YATLkAL GAs

23 DEPLOYSIEXT ASSL'SIVTIOSS.

'" IkP Rcport at 137.
Carbon keport at 26.

14



ELEC
TR

O
N
IC
ALLY

FILED
-2021

April22
3:00

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
28

of34

I A33. Duke models huge increases in natural as capacity, both from iNGCG and combusti&m turbine

12

13

14

15

17

Ig

19

21

22

25

units. (»hilc it presented results primarily through 2035. it modeled scenarios through 2040.

Thc latter build schcdulcs show even morc n;uuml gas deployment in thc second half ot'hc

2030s, less than two decades heforc thc Company's nct-zero pledge. Further. the constniction

of more natuml gas capacity will increase the Company's customers exposure to natural gas

prices. Since Duke is able tu pass through fuel cusB as an expense. it wottld bc thc retail

customers who ivould see higher bills from elevated naniral gas prices.

In the near term. Duke assumes lirm fuel transport for its NGCC units ivill be readily

availablc at the same price as today. despite thc increasing regulatory risk associated with nciv

pipeline capacity. It docs not assume linn fuel dclivcry fur its Cl's. despite their increasing

usage during ivintcr mornings and evenings ivlicn building heating load is highest. 'I'hcse are

substantial cost and operational risks that are nut «&all accounted for in the IRP.

Dul e assumes substantial technological evolution in its 2050 nct-acro g&xal. which

directly informs thc 70'ln GO reduction scenarios in the IRP. IqGCC ivith CCS or broadly-

available hydrogen fuel is required to contimic to run its turbines. Further, turbines that are

dcsigncd for hydrogen combustion would nccd to become the norm and Duke ivould need to

begin tn install these &veil before 2050 lest thell-existing i!sscts re&pl&re n&ajor upgrades. Thc

energy sector will certainly evolve in the coming dccudes. but Duke's dccarbonization

scenarios rely very heavily on technology ivith speculative «ummcrcial viability.

By contrast, rcncwuble generation and energy storage are mature technologies ihai can

he incorponitcd earlier and in larger quantities than assumed in Duke s plan. Although thc

Company's IRI'cenarios include sizable reneivahle hu&hlouls. morc could be done earlier in

thc timeline tn rcdu&zc reliance on construction of substantial natural gas capacity later in the

planning period. This is particularly true given the recent extension of the Icdcral IT(''or solar

and solar plus storage systems.
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E. ! Basic Ris/ Anal tris Bin)ns lire Bene ir a rhe Earl)'nai Rear'rr mr rrr 0 )rirm

2 Q34. Dtu DL'KE PERFORsl A.iY OUANTITATIYE RISK ANALYSES AS I'ART OF I IS RISK ASSFSSSIENT.

3 A34. No. As discussed above. Ihc Company's risk assessments»ere largely qualitative in nature.

lt prcscntcd Ihc results ol ils various scenarios and sensitivities but did not produce analyses to

5 compare those portfolios across various input assumptions.

6) Q35. Ho)voln Dt KF islouFI.CARuos PR)clbo I'i) Iu IRP7

7 A35. Duke modeled a carbon price as a production cost adder in all portfolios except for the Base

8 Case tvithout Carbon Policy. Thc carbon price commcnccs in 2025 a( S5/Ion and increases by

9 S5/ton and S7/ton annually in thc base and high CO) price sensitivities. By 2050. the carbon

10 price has escalated to S130/lon and S I)IUr ton in the base and high case. rcspcctivcly.

I I Q36. Hovv 1)oEs THls CARuoN PRlcE cosIPARE To RFc'FNT C()z PRI('ING ANNouxr ESIENTsy

12 A36. 1l is substnnlinlly under scvcral alteo)ative proposals that Duke mentions in its IRP. including

13 Energy Innovation and Carbon Divitlcnd Act (H.R. 763) (S15'ton escalating at SI 0 /ton per

14 year) and thc American Opportunity Carbon Free Act of 2019 (S. 1128) (S52/ton escalating at

8.5% pet'ear). It is also substanttallv ltndt'.r Ihc I'cccnll)'nllounccd carbo)t pt'icc front ~s'csv

16 York Department of Environmental ( ot)serve)it)1), tvhich svas calculated at S)25 / tnn in 2020

17 before increasing to S373 / ton in 2050.

18 Q37. DoFs DI:KE xlouEL ANY INEREASEn RFDI LAToRY cosTS THAT sIAY LSIPAFT THF.

19 I'r ONOsHCS OF CONTI iCING 'I o RUN ITS COAL Pl A.'iTS.

20 A37. Ho. Duke did nol construct a high- or lovv-cost sensitivity for fuel nr fixed Oct'I costs I'or coal

21

22

units, nor did it model rclircmcnt outcomes under dit'ferent rem))atory regimes. (iiven recent

developments at the federal Icvcl. it is highly likely that neve regulations )vill bc cnac(cd thol

"'EC IRP Rcport at 153." DEC IRP Rcport at I 53.
'-'OSO carbon price is S)7a I ton in S U20. Assununa mtlatiun at 2.SSS pct year produces a 2OSO non»nut pncc of
S373.37/ton. htt se'»»» doc n ot.'ess'lss07tl.html.

26
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1 substantially change the cost of keeping coal units online. and the risk uf such regulations is

2 likely highlv asymmetric towards increasing costs rather than reducing thcmeo

3 Q38. (VHsff IRFDRsIATIos DID l)t'KE PRov(DE RE(L&RD(sc THE I'ERFUR&IAS(F. DF THEIR

PORTFOI.IOS LL&(DER DIFFFRFRT Ft'EL ASD CO& COST ASS US( P I IOSS7

5 A38. 13ukc provided the PVRR values for each scenario. highlighting the base fuel case that

6 excluded the explicit cost of'carbon.. Under this approach. it appears the Base tvithout Carbon

7 Policy has thc lowest PVRR across all sensitivities, tvith Ihc Base with Carbon Policy and

Earliest 1'racticahle Coal Retirement costing about 1% to 6% more and thc 70% CO: Reduction

and No New C&as pnrtfolios costing about 13% to 41% morc.

Hu&vcvcr. these Iigurcs do not tell the complctc picture. as. ivith the exception of Ihc

ll Base vvithout Carbon Policy, they &lu not include the cost of carbon that is modeled in the

17

13

scenario. SVhen these costs are added buck in. (he performance of the portfolios changes

substantially. After making this change, the Base case Without Carbon Policy does not have

14 the to(vest PVkk in 5 of the 6 sensitivities with a carbon price. and thv cost premium thr the

15 Earliest Practical Retirement purtl'olio is nearly erased. from an average of 3 rh &vithout carbon

President Aidcn's highly publiciecd comnntment iu (0(Po dvcarboniratiim ol'he electnc poiver sector by 2035
will necessarily require much niurc strin ant regula(ion ofcual-fired po&lvr plants than exists tt&d&y Sve
hu s .«i«w.wash&a ton ovt corn'climate-environment 202007 &0biden-calle-100- ercentwlean-elec~toe&t -h '-
~U-& i i-4-'-l.~!: iiii= . \i .i ii i. 0&.« i i& i''i i'iii
Health and the Fnvironment and Rcstnring Science tu Tackle thc Climate Crisis, President I(iden called I'ur the U.S.
Environmental I'ruivction Agency ("FPA") iu m& ic&v and eoncider suspending, revi&ina. ur rc&vinding many Trump
Admini&tration actiuns &veakening the regulatiun of coal. fired poiver plants, includmg. but not limned to "National
Fmission Standards Ii&r Harardous Air Pollutants: Coal- and Uil-Fired Electric Utilnv Stcam C&cncrating Units-
Rccunsideratinn of Supplemental Findm and Residual R»k and Technology Review," SS Fed. keg. 31286 (vlay
2, 2020). In addition. the D.C. Ciremt ( ourt of Appeals recently aftirmed FI'A's tmilmg that greenhouse gas

cmissions endanger public health and «el fare. and that EPA is thus required h& the ( lean Air Act to adopi to
regulations to i&ddrc&s such en&issions fiom nv&i and czistina power plants. (yith re&poet tu vsi&ting pu«vr plants,
thm means that EPA must, uniler 42 U.S.C. &s 7q1 l. estahlish the -best &I stem ufcinissiun reduction ["ASFR"] that
ba& been adequately demon&trated.'hc D.C. Circuit relected the Trump Administration's conclusion — contrary to
that of the Ohama Administmtiun that ASLR may not includ» measures beyond the fence hne ut the po&ver plant,
such as mandating thc replacement uf csistin ~ carbon-emittmg re&uurces « ith new rem-emission resources.
diner(eau I uug &I storm&ion w a/. v faii ironnieiiiul Prureer&1&n:tgenq& et el.. Case No. I &)-11%I (D (;. C&r Jan. Ig.
2021. None of this bodes well for the future of esi&ting coal-f&red poiver plant..
" I)LC IRP Rcport at 17.

27



ELEC
TR

O
N
IC
ALLY

FILED
-2021

April22
3:00

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
31

of34

I costs to an average of 1% tvith carbon costs. Further, the calculated cost premium of the deep

2 dccarbonization scenarios fall substantially to 3% to 24% (down from an increase of'3% to

41%1. despite Duke's questionable inputs assumptions."

4 Q39. HAxF. Tou PRDDL'cED Asv ALAI.vsls TIIAT Al.losvs ADDITIosvl. I DSIPARIsov oF TIIF.

SC'ESARIOS7

6 A39. Yes. I ran a cost range and minitnax regret analysis un Duke's scenarios that tvas also

7 performed in Ihc DESC IRI'. As in the DES('RP proceeding, these stntight-fvrxvard

8 analyses provide insight on how portfolios may perform under a variety of fttture scenarios.

9 Although I'airly simple, they highlight the importance when determining thc most reasonable

10 and put(lent plan ol'ooking beyond a portfolio that is assumed least-cost in limited scenarios.

11 Q40. I%HAT svAs THE ItESELT otr THEsE AHALvsEsg

12 A40. tk1I)en the explicit cus( vl'arbon is considered, the Earliest Practical Rctin:ment pvrtfvliv

IS

16

17

emerges as the most robust of those scenarios that do not spccilically target deep

decarbonization. Table 2 beloxv shows the cost range and rnintmax regret analysis for each of

the portfolios and thc COt and fuel cost scnsitivitics. Note that these values still contain Duke'

flawed natural gas price forecasts, which are substantially lotver than fundamentals-based

forecasts. anti inllatcd energy storage costs. If the Commission uvre to require Duke Iu update

its natural gas forccastth scenarios tvith higher natuml eas usage svould bc mvrv costly.

st Tahlcs 12-B and 12-C. DFI'RI'epon and DI..C IRP Repon.
I)irect Testimony of Kenneth Sercy on ltehalf of the South Carolina Solar Business Alliance. Inc at 37. Docket

)lo. 201')-226-E.
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PVRR (Sb) Base w/o Base w/ Earliest 70% CO). 70% CO)I Xo New
Carbon Carbon Coal Hirih iyind Hi rh SSIR rs)G

High CO)-High Fuel
High CO.-Base Fuel
High COr-Lv» Fuel
Base CO.-lligh Fuel
Base CO)-Base Fuel
Baie CO)-Low Fuel
rs)o CO2-High Fuel
rXo CO2-Base Fuel
Xo CO2-Lo)v Fuel
Cost Range
31ax Regret

I

116.5
106

99.1
109.6
99.2
92.4
89.2
79.8
73.3

43.2
43.2

113.7
104.3
98.4
107.8
98.8
92.6
90.4
87 7

7f).4

37.3
40.4

114.5
105.3
99.3
108.9
99. 7
93.7
93.3
84.2
78

3G.S

41.2

122.5
115.6
110.8
118.5
I I I.G

106.9
107.4
100.5
95.8
26.7
49. 2

rrhlr -&rrriRurrgr'urrrr.trrrwrrur Irrurrvs — Cr)rhr»r tuirlrrrhrdud

117.3
110.4
105.6
113.4
106.5
101.8
102.3
95.5
90.7

26.G
44

129.7
123.1
118.4
125.8
119.2
114.6
I 14.3
108.2
103.5

26.2
564

2 Q41. PLFARF. ISTFRFRFI'THI: kist LTsoF TtllsASALTsls.

3 A41. Thc Cost Range of each scenario represents Ihc highcsl PVRR less the loivcst PVRR. It is a

10

12

13

14

16

17

measure ot sensitivity of a scenario to fuel and CO cost inputs. Unsurprisingly. the deep

dccarbvnizalion scenarios on the right side of the table have the lowest cost range as they

contain thc Icosi Ivssil fuel, and thus the In)vest exposure to both CO and natural gas prices.

The Basv. ».ilhout Carbon policy has the highest range of the set, demonstrating the risk of

assuming low costs and no CO and 1)nding vr)csl II'n a policy world with high tuel costs and

high CO) costs. Of the three scenarios vn Ihc lcll side. Ihc Earliest Pru:lic;iblc Cv;il Retirement

has Ihc lowest Cost Range result, again showing that eliminating coal cartier whrle adding morc

renewablcs reduces exposure to CO) and natural gas costs.

The Max Regret value represents the difference between a portfolio's highesl I'VRR

and thc lo»rest I'VRR of all the scenarios. This represents the ivorst-case outcome ol'choosing

an al(crnativc pvrll'vliv compared to selecting thc lowest possible portthlio under the least cost

oPtion. Thc Ivw PVRR is established by the Base without Carbon sr'o (.'0 -Low I-'uel sensitivity

at 873.3 billion. Based on this tigure, the lowest Max Regret score is from the Base with

Carbon, followed closely by the I'.arlicst Practicablc Coal Retire)vent scenario. These have

v DFC IRP Rcpon at 8,

29
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I Slits Regret scores S2.8 and S2.0 billi&m lovver than the Hase vvithout Carbon I'ulicy portfolio.

suggesting that selecting these ttvo portfolios is less risky than thc Base u'ithout Carbon Policy.

Thc Hase Case svith Carbon has the lovvest mas regret value at S40.4 billion. Iollowcd

4 by thc Earliest I'ructical Coal Retirement ut S41.2 billion. Thc dil'fcrcncc bctwccn thc twu

amounts to less than 1% of the total PVRR of the porttbl ios. Importantly. these results do not

6 contemplate ncw fed«ral ur state r«gulutions that may require substantial capital cost

7 investmcnts to tnaintain thc compliance ol'ossil fu«l plants which would he in addition to any

8 variable costs such as fuel and CO that are included. Further, the risk of these nesv regulations

9 is much higher in thc Hase cases svhcrc coal is assumed tu operate longer than thc dccp

10 dccarbonization portfolios u hen coal plants urc retired curlier. This likely understates the cost

11 of owning und operating coal plants compared to baseline included in Dul c's IR Ps. It this risk

12 tvcrc mur«rigorously qutmtiltcd. it tery svell may have rm «xp«ct«d value greater than the S0.8

13 billion noted above.

14 Q42. Do TIIE REI.ATI'vFLY lttotl hlAtc RFDRFT RFsl:t.Ts FoR TIIE 70% CO kEOLct tos ANI) No

15 Ngvv GAs st:FNAktUs t:osoERA ioL"7

16 A42. No. Rluch ol the incremental cost ot'he 70% CO: Iligh tyind portfolio over thc Earliest

17 I'mctical Coal Retirement is du« to Duke's assumptions ol'mnsmission cost. I lou'ever, the

Company has not rigorously analyzed these costs nor consider«d the cost savinlls that may

19 come I'rom broader regionalization." Similarly. the No Nctv Natural Gas scenario is hampered

70 by Duke's unreasonable energy storage cost assumptions. I lad more reasonable costs been

21 included. the cost ofadding standalone storage and solar plus stontgc tvoukl have been reduced

and closed thc gap hctvvccn thc dccp dccarbonization porttolios and the others.

23 Q43. ITIIAT IS vOl'R «l.OSIKOOBSFRTATIOv ABOl:T DIJKE'S RISK ASSESSSIEKTS7

24 A43. Duke Ittilcd to present robust, quantitative risk analys«s. It locllscd primarily on the portt'olio

25 I'VRR under dilTerent natural gas and CO: cost assmnptions but di&l little to compare the

-" Exhihit KL-6, Duke Rcspoosc to SCSBA RFP 2 (produciog Duke rcupoose (o DR NCSFA 2-fq
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I relative risk of the portfolios against c ich other. The basic minimax analysis above sho&vs that

2 despite the 13ase ivithout Carbon Policy scoring the loivest PVI&li. it i«as not the least risky

3 plan. Although the analysis ahmc is hampered by Duke's unrcasonablc inpui assumptions, a

strong casv. can bc made that the Earliest Practicablc Coal Rctircmcnts case is thc most robust

5 ol'he non-deep decarhoniration portlolius. This result is also supported by the asymmetric

6 lil elihood that regulatory costs &vill rise on coal plants before they tall. further increasing the

7 risk associated vvith the continued operation of Duke's coal flee.

g III. DUKE'S ihlODELIXG ASSUXIPTIONS RE UIRE IvlODIFICATION

&) Q44. PLEAsE PRovtnE Ax ovFRTIFvv oF I nts sE&'Tlo & ol vol'R TEsTIstosv.

10 A44. In this section, I discuss numerous assumptions that Duke maCk in its IRP mndhling. I begin

11 by highlighting thc recent extension of the federal ITC and its impact on project economics. I

12 continue to evaluate Duke's cost and opcrationiil assumptions I'or stan&hilunc solar, stainkiloiic

13 storage, and solar plus storage projects. Finally, I revieiv Duke's development timeframes for

14 thc particularly challenging ShlR and puinped hydro technologies.

15 Q45. 3VHATAIIE voLII Prostxnvcoxfhustoxsy

16 A45. The opportunity afforded by thc ITC cxtcnsion should not bc bypassed. The two-year

17

Ig

20

71

7 i

23

25

cxtcnsion opens a window &chere Duke could deploy substantially more solar an&1 solar plus

storage projects early in its IRP planning horixon ivhile alloiving custoincrs to reap thc financial

benefits. Although this change occurred aller Duke completed its inodcling, it is of suliicient

scale and consequence that the Commission should direct Duke to update its modeling to

incorporate the new law.

Overall, Duke's cost and operation assumptions on solar and storage arc mixed. I tmd

that its capital cost assumptions for solar arc reasonable lalthougll liiust he updated to account

fur thc ITC cxtcnsion), but its lixed Oc&hT cost assumptions do not rellect Ihc technology

improvements in that sector. Duke's battery capital costs are substantially overintlated and
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